Objective: Signal detection analysis, a form of recursive partitioning, was used to identify combinations of sociodemographic and acculturation factors that predict trying to lose weight in a community-based sample of 957 overweight and obese Mexican-American adults (ages 18-69 years). Design: Data were pooled from the 2004 and 2006 Behavioral Risk Factor Surveillance System conducted in a low-income, semi-rural community in California. Results: Overall, 59 % of the population reported trying to lose weight. The proportion of adults who were trying to lose weight was highly variable across the seven mutually exclusive groups identified by signal detection (range 30-79 %). Significant predictors of trying to lose weight included BMI, gender, age and income. Women who were very overweight (BMI . 28?5 kg/m 2 ) were most likely to be trying to lose weight (79 %), followed by very overweight higher-income men and moderately overweight (BMI 5 25?0-28?5 kg/m 2 ) higher-income women (72 % and 70 %, respectively). Moderately overweight men, aged 28-69 years, were the least likely to be trying to lose weight (30 %), followed by moderately overweight lower-income women (47 %) and very overweight lower-income men (49 %). The latter group is of particular concern since they have characteristics associated with medical complications of obesity (low education and poor access to medical care). Conclusions: Our findings highlight opportunities and challenges for public health professionals working with overweight Mexican-American adults -particularly lower-income adults who were born in Mexico -who are not trying to lose weight and are therefore at high risk for obesity-related co-morbidities.
The high prevalence of obesity among Mexican-Americans is a major public health concern. Recent estimates indicate that more than 75 % of Mexican-American adults in the USA are overweight or obese -less than 25 % are at a healthy, normal weight (1) . These statistics may be a gauge of poor access to and/or lack of effective weightloss strategies and are a stark reminder of how much more progress is needed to reach the Healthy People 2010 target goal of increasing the proportion of adults at a healthy weight to 60 % (2) . Despite the well-recognised benefits of intentional weight loss among overweight and obese individuals (3) (4) (5) (6) (7) , less than 60 % of overweight and obese Latinos are currently trying to lose weight (8) ; this may be an indicator of a low level of readiness for weight loss and therefore has important implications for the success of weight-loss interventions. While previous studies have examined sociodemographic and acculturative correlates of obesity (9, 10) and individual responses to weight-loss interventions (11) , few studies (8, 12) have examined sociodemographic and acculturative factors in relation to trying to lose weight. To our knowledge none of these studies have examined interactions between these factors or focused on Latino populations, the majority of whom are Mexican-American. This knowledge is of particular importance given the rapidly growing numbers of Mexican-Americans in the USA (13) , and their high levels of obesity across a number of important subgroups (14, 15) . The current study extends previous research by using signal detection methodology, a form of recursive partitioning, to identify constellations of sociodemographic and acculturation factors that predict trying to lose weight in a community-based sample of overweight or obese Mexican-American adults. Results of this study will characterise those who are more or less likely to engage in weight-loss behaviours and will likely serve as an important first step in the development of tailored obesity prevention and treatment strategies.
Research methods and procedures

Data were pooled from the 2004 and 2006 Behavioral
Risk Factor Surveillance System (BRFSS) conducted in Salinas, an agricultural community in Monterey County, California, that is one of the Steps to a Healthier US communities (16, 17) . Data from 2005 were not included since information on physical activity and fruit and vegetable consumption were collected on even-numbered years only. The BRFSS is a cross-sectional health survey developed by the Centers for Disease Control and Prevention (CDC) in collaboration with states to monitor the prevalence of risk behaviours and access to health care among the civilian adult population aged 18 years and older (18) . The BRFSS uses a disproportionate stratified sampling methodology to ensure the inclusion of a representative sample of respondents who are interviewed by specially trained survey workers using a computer-assisted telephone interview. In addition to the CDC core questions, Monterey county-specific questions relating to acculturation were asked. The completion rates for the 2004 and 2006 surveys were 58?6 % and 53?1 %, respectively. The study was approved by the Stanford University Institutional Review Board.
Criteria for inclusion in the present analysis included: (1) self-identification as Mexican-American; (2) age 18 to 69 years old; (3) overweight or obese (BMI $ 25 kg/m 2 ); and (4) not currently pregnant. The final sample was 510 women and 447 men, for a total of 957 adults, which represents 29 % of the total community sample.
Data analysis
Signal detection methodology (19, 20) was used to identify acculturation and other sociodemographic factors associated with trying to lose weight, which was used as the binary outcome variable and was determined in response to the question 'Are you now trying to lose weight?' (yes/no). The signal detection methodology sequentially partitioned the data to identify mutually exclusive groups based on the probability of the outcome variable. Predictor variables were entered and the algorithm identified cut points and variables that resulted in the greatest discrimination with regard to the outcome variable based on equally weighting sensitivity and specificity. After identifying and splitting on the optimal predictor variable, the signal detection software searched for the next most important predictor variable within each subgroup. This procedure was repeated separately in each subgroup with all predictor variables until: (1) there were not enough subjects in a subgroup to proceed (n , 25) and/or (2) no further significant discriminating variables were found (P , 0?001). An advantage of signal detection is that variables that are collinear can be entered into the model without bias, unlike multiple or logistic regression models (21) .
Based on a review of the literature of sociodemographic correlates of obesity among Latinos (22) (23) (24) (25) , eleven predictor variables that represent indicators of acculturation, other sociodemographic factors and BMI were selected for inclusion in the model. The eleven predictor variables were defined as follows, with ample precision in the ordinal and scale variables. 
Results
Women comprised 53?3 % of this sample of overweight or obese Mexican-American adults ( Table 1 ). The majority of respondents were born in Mexico (69?3 %), reported speaking mostly Spanish at home (64?3 %) and had lived in the USA for more than 10 years (91?9 %). Educational attainment was low, with 51?1 % of the sample completing less than 12 years of education. Over one-half reported an annual household income of ,$25 000. The average BMI for the sample was 30?3 (SD 4?9) kg/m 2 . The results of the signal detection analysis are shown in Fig. 1 . Overall, 59 % of the sample reported trying to lose weight. This percentage was highly variable across the seven final groups identified by the analysis, ranging from 30 % to 79 %.
BMI was identified as the optimal predictor of trying to lose weight, and was used to divide the full sample into two groups: those who were moderately overweight (BMI 25?0-28?4 kg/m 2 ) and those who were very overweight or obese (BMI $ 28?5 kg/m 2 ), with this cut point identified by the algorithm based on equally weighting sensitivity and specificity. Those who were very overweight or obese were significantly more likely than those who were moderately overweight to report trying to lose weight (69 % v. 46 %), (26) . Among those who were moderately overweight or very overweight or obese, the next optimal predictor to divide the sample was gender. Moderately overweight and very overweight or obese women were significantly more likely to report trying to lose weight than their respective male counterparts (x 2 (1, 427) 5 28?2, P , 0?0001 and x 2 (1, 530) 5 27?2, P , 0?0001, respectively). Among moderately overweight men, the next optimal predictor to divide this group was age: younger men were nearly twice as likely to be trying to lose weight as middle-and olderaged men (58 % v. 30 %, respectively, groups 1 and 2), x 2 (1, 213) 5 10?4, P 5 0?001. Among very overweight or obese men, the next optimal predictor to divide this group was income. Men with an annual income of $$35 000 were more likely to be trying to lose weight than those with a lower annual income (72 % v. 49 %, respectively, groups 6 and 5), x 2 (1, 234) 5 11?8, P , 0?001. Among moderately overweight women, the next optimal predictor to divide this group was income -those with an annual income of $$25 000 were more likely to be trying to lose weight than those with a lower annual income (70 % v. 47 %, respectively, groups 4 and 3), x 2 (1, 214) 5 10?5, P 5 0?001. Among very overweight or obese women, no additional predictors were found which discriminated against those who were more or less likely to report trying to lose weight. Compared with all groups, very overweight or obese women were most likely to be trying to lose weight (79 %, group 7).
When separate signal detection models were run for women and for men, the same predictors were identified (except gender) and there were no other meaningful differences.
The signal detection analysis thus identified three groups that were substantially more likely (groups 4, 6 and 7) or less likely (groups 2, 3 and 5) to report trying to lose weight compared with the average sample-wide proportion of 59 %. These six groups are compared on sociodemographic characteristics, health status indicators, health-care access and lifestyle factors (Table 2) . Notably, compared with lower-income groups, higher-income groups (groups 4 and 6), who were among the most likely to report trying to lose weight, were more likely to be second-generation US-born Mexican-Americans, have had at least some college education and have health care. In addition, these two groups were more likely to participate in leisure-time physical activity, have met the physical activity recommendations and have consumed the recommended servings of fruits and vegetables.
Subsequent analyses examined the relationship between weight perception and trying to lose weight. Among both overweight and obese women and men, those individuals who perceived themselves as overweight were much more likely to report trying to lose weight than those who perceived themselves as average weight (data not shown). Gender differences in weight perception were apparent, especially among the overweight respondents (Fig. 2) . Overweight women were twice as likely to have an accurate weight perception compared with overweight men (59 % v. 31 %, respectively), x 2 (1, 562) 5 45?3, P , 0?0001. The gender gap in weight perception was smaller among obese -88 % of women considered themselves as overweight compared with 72 % of men (x 2 (1, 393) 5 14?7, P 5 0?0001).
Discussion
To our knowledge, this is the first study to identify a constellation of sociodemographic characteristics Trying to lose weight, n (%)
38 (58) 175 (30) 108 (47) 93 (70) 142 (49) 88 (72) associated with trying to lose weight in a communitybased sample of overweight and obese Mexican-American adults. Overall, 59 % of the population reported trying to lose weight, which is consistent with an estimate among Hispanics in the 2000 national BRFSS (8) . Results, however, showed that the proportion of individuals who were trying to lose weight was highly variable across the seven mutually exclusive groups identified by signal detection (range 30-79%). The heterogeneous character of the population has important implications for public health professionals as they focus their efforts on designing and implementing weight-loss interventions tailored to Mexican-Americans.
Three groups with a relatively low prevalence of trying to lose weight (groups 2, 3 and 5), which may therefore be in danger of developing or exacerbating existing weight-related medical complications, were identified and characterised. Of particular concern was the low percentage (49 %) of very overweight or obese men with a low income who reported trying to lose weight, despite being on average 22?3 kg overweight (7?2 BMI units .24?9 kg/m 2 ). This finding is not surprising since a clustering of factors was identified in these men that have previously been associated with an 'at-risk' profile. When compared with very overweight or obese men with a relatively high income (who were among the most likely to report trying to lose weight), these men were half as likely to have graduated from high school -low educational attainment and low income, two indicators of socio-economic status (SES) used in the present study, are consistently related to lower health literacy and selfefficacy (27) (28) (29) , a higher burden of chronic disease risk factors (27, (30) (31) (32) and higher mortality from chronic diseases (33) . This is likely to be compounded by potential language barriers. Barriers to medical care also likely contribute: more than 40 % of these men were uninsured, which is higher than the national average for MexicanAmericans (27 %) (34) , and approximately two-thirds did not receive medical advice relating to optimal diet and physical activity habits. These statistics may lend support to findings that ethnic minority groups, including Mexican-Americans, receive lower-quality health care (35, 36) and highlight the importance of regular interactions with culturally sensitive primary-care providers who have a strong influence on weight-loss behaviours (23, 37) . Moderately overweight women with a low annual household income had similar characteristics to very overweight or obese men with a low annual income. Both groups (3 and 5, respectively) would benefit from interventions that consider potential socio-economic barriers to health including their economic disadvantage, Spanish language preference and potential low health literacy. Several studies have developed interventions for Mexican-Americans based on an understanding of these factors with measurable success. For example, Elder et al. have shown that interventions using Promotoras, who deliver culturally appropriate and personalised weight-loss interventions, are more likely to be successful than those focusing on the delivery of print materials (38, 39) . Health literacy in the study population may be low, which underscores the importance of access to culturally competent health professionals and the availability of tailored bilingual health materials (40, 41) . Moderately overweight men aged 28-69 years (group 2), which includes the large majority of all moderately overweight men, were the least likely to be trying to lose weight (30 %). It is possible that since this group includes a wide range of ages, a generalisable conclusion cannot be drawn about the implications of this finding. Interestingly, 72 % of these men considered their weight as 'about average' -a higher percentage than any other group. There are at least two potential explanations for this. First, BMI may not be a valid measure of adiposity for some men in this group who are physically active and may have a relatively low body fat content (42) . Second, moderately overweight men may not have an accurate perception of their body weight. There is evidence that overweight and obese men are less likely to perceive themselves as such compared with overweight and obese women (43, 44) -Paeratakul et al. found the gender difference to be particularly large among Hispanics (45) . A prospective analysis of data from the Framingham Heart Study estimated the 30-year risk of developing obesity as 1 in 4 (46) -this suggests that more than a quarter of these men are likely to transition from overweight to obese by the time they reach middle or older age. In order to reduce the burden of medical complications that accompany increased age, primary prevention in this group is imperative.
Three groups with a relatively high proportion of trying to lose weight were also identified, which may relate, in part, to high motivation. Different intervention strategies are likely to be effective with these groups. Very overweight or obese women were the most likely to report trying to lose weight (group 7; 79 %), followed by the two higher-income groups (groups 4 and 6; 70 % and 72 %, respectively). Since these women and men are already trying to lose weight, barriers to successful weight loss should be identified. A considerable literature suggests that communities with a high prevalence of poverty, such as Salinas, California, may have fewer resources (and more barriers) to follow a healthy lifestyle than communities with a low prevalence of poverty (47) (48) (49) . Intervention strategies that focus on changing the environment to one conducive to making healthy lifestyle choices should therefore be developed to complement strategies developed to change individual behaviours (50) . Such changes, for example, can include city and public policy initiatives and allocation of resources to promote walking and bicycle paths (51) , city parks (52) and affordable fruits and vegetables in small grocery stores (53) . Environmental interventions are particularly important given results from a national survey indicating that Mexican-Americans are twice as likely as whites to regain lost weight (54) . Given that this was an overweight and obese sample, we felt it was important to evaluate the weight-loss efforts of the 59 % who reported trying to lose weight. Although on average more than 75 % of respondents reported consuming less energy to lose weight, which is consistent with data from the National Health and Nutrition Examination Survey 2001-2002 (55) , the very high prevalence of overweight and obesity may be an indication of ineffective dieting strategies. A physician-driven education campaign to increase awareness about the energy reduction needed to promote weight loss may be helpful. For example, less than one-half of respondents received advice to limit intake of high-fat foods, which may aid weight-loss efforts. Furthermore, one-third of respondents who reported trying to lose weight did not use physical activity to lose weight, despite considerable evidence showing that increasing physical activity, in combination with energy reduction, is the most effective strategy for maintaining or losing weight.
Strengths and limitations
An important strength of this study is its use of a large community-based sample of overweight and obese Mexican-Americans. The modified BRFSS questionnaire included questions about generation status, primary language spoken and years lived in the USA that allowed important differences in the level of acculturation to be identified within the sample. To the authors' knowledge, this is the first study to investigate how these indicators of acculturation are related to trying to lose weight. An additional strength of the study is its use of a signal detection methodology. An important advantage of this method is that, unlike multiple or logistic regression, it is not affected by collinearity -a number of closely related variables can therefore be examined without threat to statistical power or possible bias. Furthermore, the analysis results in subgroups which are similar with respect to both the outcome of interest and risk predictors, thus facilitating the development of tailored health interventions (21) . A potential limitation of the study includes the use of self-reported weight and height, the validity of which has been questioned by a number of studies (56) (57) (58) (59) . Gillum and Sempos demonstrated that among overweight Mexican-Americans, weight status was underestimated by up to 20 % (57) . It is unknown how this possible underestimation of the obesity prevalence may have influenced the configuration of the higher-and lower-risk groups identified by the signal detection analysis.
An inherent limitation of the cross-sectional nature of the study is that a temporal relationship could not be established between weight-loss efforts and the prevalence of obesity. Furthermore, neither the duration of weight-loss efforts nor information about previous weight-loss efforts was known -both these variables may alter the study's interpretation.
Using individual constructs, such as generation status, primary language and years lived in the USA, as a proxy for acculturation may have limited utility and is unlikely to capture the multi-dimensional nature of acculturation (60, 61) . Nevertheless, inclusion of additional variables such as income and health-care access serve to strengthen the proxy measures through contextualisation (62, 63) .
Conclusion
Results from the present exploratory study suggest that health messages communicating the importance of maintaining a healthy weight and/or weight-loss interventions may not be reaching specific groups of overweight and obese Mexican-Americans, who may subsequently experience obesity-related medical complications. Results also show that the relationship between indicators of SES, acculturation and trying to lose weight parallels the relationship between indicators of SES, acculturation and obesity. These findings highlight opportunities and challenges for public health professionals working with MexicanAmerican adults -particularly low-income adults who were born in Mexico -who are not trying to lose weight and are therefore at high risk for obesity-related co-morbidities.
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